Physiological factors in hyperthermia.
The blood flow in normal tissues, i.e., skin and muscle, increases remarkably when heated at temperatures commonly used in hyperthermia (42 degrees -45 degrees C), whereas that in tumor appears to increase slightly when heated at temperatures below 41 degrees -42 degrees C but drastically decreases at temperatures above 42 degrees C. Histopathological studies of the heated tumors demonstrated a pronounced hyperemia, vascular occlusion, and hemorrhage. Due to the vascular occlusion, the dissipation of heat in the tumors becomes inefficient, and the temperatures in the tumor rise higher than those in normal tissues during hyperthermia at temperatures above 42 degrees C. The pH in tumors significantly decreases upon heating. The acidic conditions in the tumors enhances the thermal killing of tumor cells and inhibits the repair of thermal damage and development of tolerance to heat. The mechanism of the decrease in blood flow and pH in the heated tumors is not clear, but these two phenomena seem closely related. The preferential effect of hyperthermia on tumors may be attributed to the higher temperature relative to normal tissue temperature during heating and also to the decrease in the pH upon heating.